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(54) Title of the Invention: Liquid electrophotographic toner 



Abstract: 

Liquid toners for developing electrophotographic images contain dispersed toner 
particles which are based on a polymer with multiple characteristics. These particles 
comprise a thermoplastic resinous core with a T g below room temperature which is 
chemically anchored to an amphipathic copolymer steric stabilizer containing covalently 
attached groups of organic acid containing moieties having pKa's less than 4.5 which in 
turn are chemically bonded to metal soap containing compounds derived from organic acids 
having a pKa greater than 4.5. The toner particles so formed have advantageous properties 
of high charge/mass, and good charge and dispersion stability. 
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^sss cuf mss s& stalls 7\zmi gusxhs ttSftte a» xrag- e^s qa s 

UM Eftr 201 Q. 

GIB SUH»= £J£ oi^oj Tg S g:?teg 4*1 & ^CHM S!£Dt M 01 301^(4.5 DISS 

^ pKa B 87ltt«8 SPI^ BSSl£S-BVE|Dr a='SfflDHfi 3SW1 S SI M M tW 
*j^S gtfEiCH HSQklJiei?* S7lStS pKa 20! 4.5 QlSgr «7liT£S ^Ei SE3^tR Sfi- 

son sw£s atiaor so. 

B .SIP-. 



[BS2| 38] 

^Sl 3XW2g £U 

[gssj as] 

S 9B2I H|ah &g a SOUS «30l aia£UB A^rOI qa!|5 a»AK!^0I 

.SftJ 20IQ. mt>\, & BiSS 2 JH 0ISS| §U^| SfflS Efg, 4ga XSOII *US SAI-EI— 5 
SOU Btr 20ICK 1E1 =^S(cotor half-tone proof ing)M B ^ SiQ. 

Metcalfe Wright (Dlt«^ ^ M 2,907,6743:)^ ^7|2J CH^EIS UEFiTOI ^^Oil 

CHt!" aWSU2| cfSOil CH5K31 a2»Hl HQ. OIEIV ajflSUfe ^ 7^*^, ^JQTq.cb 0|^°! ?HEI 
Oi(carrler) ?qfl|(HI SiTB ^ EJXf, a HUT^j^Wlfe ^ EJXfOil 3JtrH Oie^! SSrB 7Hc^&hS 

m S.^ B^WB .SSWUl -aa. a&(Matkan; DH»35 W a 3,337,340 2)g SHJSI SUB Wft 
cl^AI^MlIH H20I Ehl #2 E^IM Z^ofeCII SSSI SE« HCfe 201 CH^Kfl 7IBdrH H^DtJ 
*ri« SXrB 2t2| SH 2i= «SS ^-4(3.5 DIELOSJ §3^ 4=XI(10 10 Q .croOI^SJ 75lt>^)^ AFg 
Oil CH*KM ?§&H1 SICK fi3(York; OftfK B« XII 3,135,6952)^ §3 Ti^m mm WSWJI S 

^ sustckhi cHBrOi ?i^m hhdi, suaxe ±&s\ om-ara ii§ seis sti^ 

5 ^|°| ^^Oil °JSH ISas^i uf-^& ^ 30i(core)M £tt*IH HQ. SU »6«I0| CH^ 
tttf ©SOU CH«A1& DIVB^ Btt AH 3,669,886 £00 J\^\0\ SICK 

SULH2) gm SgJJSAI EI0|^^l?t!, ?De^, OBlif, OflESl Ahgoj 

^ MlS^Ei eW^IISM 5tJ^ 5St!*l|2| H£0il PWIAI& DIVS^ ^ 

SI 3,753,760 2, fl| 3,772,199 5:, Ail 4,062,789 H, All 4,579,803 ±, Ail 4,634,651 2, Al 4,685,002 
2, Ail 4,690,881 2, All 4,764,447 2, a g^«« Ail 1,223,343 22J 7IB0JAI SX|£|CH HQ. 
HE1U, OIE^^OT 0ISS, ^1 ^OilAI SStixHI^ 3u|- 5§A1I£AI°I S^OI 2iEK 

^A-ii suoi im as^a a as» b^mbaisi hi^^ di«»4 ^ n 3,900,412 h, 

All 3,417,019 S, All 3,779,924 2, All 3,788,995 2 a Ail 4,062,789 ±^2[ S^S ^StiOII 
EIOI SiEK Cfg HfflSS, So^i 71 EF ©rSS S^Afl£ SUSWS^I ^HEIOI ^XIS OIS^IU 
Sffe ^rWSHl kil&t* UHBl BflfiCKDIfc l 'S^ 4« Ail 3,900,413 2, All 3,954,640 fi. All 

3,977,983 2, All 4,081,391 H a All 4,264,699 S). 9^«« (68 All 2,023,860 £)0|AI5 MUS 
"EH SU SA[# S^^EIAIPIH, 2imH2J ^££1 ^Al?|^ S^|^£ 0IM# ^tl" ^ All (HI 
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Mg£rAI?l£ SSOil CHoKH ?\mt\H SAD. 



(71 Al f . JC.J > 4HU -JL-Ull /\1 , iUM /\J _D- crnn u l l- u-'^ivn — i«u — « c=> ui > — *• «=2 i_: — I 

°JA1£1 J1IEI- 3*1011 5KXISQ. SN£2!2| *hS TO 3 0|^g^ ^ a 4,564,574 2»UA1= 2Sh 

SEH SOI Stfa&MMAI ^4=S r 711 SSS SPKHI 2I*« SftMl litfll^S ScllOIMSrEI^ 2108 CHSh 
01 7lgSH! SID. #71 TO01IA1S SUA WW CHfJ" HEI- 3*1 2J 7IS6H2 SJzrbh, 

250ntn S 400nm £1 SS2Sc 33i»V S 26.2mV 21 &0I #71 TO2| *iaSU2| 3 

§51 »S»r=a SQ. Stm 4HM gaiOIMS gf sjg ^arAI?iaS StraS^Ei fflB(randM)Sr 
71 UHtFS 3S12I SOW gfiSfD. 3SKE I'F^g SttflSI a§ S £2 .S«0| 1*1 *OSD. W 
XiefSS. OlttS^ TO M 4,155,862 20flA1 = MU2| 991 SETS'- S8W Qfi" EU2| S7H2I #g 

ggAiaAi £7i°i 7isobai ay oiasai- saisas 21 7igsn2 aa. oiati- *Ai2i ga= sm 

2| SUsOtl Oft!" £QB MU#2| S*rqOI EUB»2| 5S#(HI Slfe 4 £151- S^OIh 4=d5r Oh 
9 S7WKH 2JSH 7HSEI£ DlSfSg TO XII 4,275,136 20fA1Og »4|2S.S5 SHI 2iQ. 

£37Ur§(7rS SfiWd Sgiltt -IftlM AFSSfe &§s B g tfiOl *JM ^IIDI&Ah 

(Philip A. Hunt Chemical Corp.)S SfES TOdltfS^ TO SI 3,753,760 2, SI 3,900,412 2 S H 
3,991,226 ±M 7lsE|CH SID. 0121*1- SB SOI £ 9IH EU2| . tftf 3§20l fe'i^g 7HdE|£ 21 

oi ao. aeei sstrat Sfsawis Harass ygseioi, #71 ygti-aoii 01*112 

*r ngg oflaais gsa- oHtAuaaAiH) 3121 oii^eiissi- emoii 2isn ess 

UK OfliEUSSKHI A*§EI = *QH= E^UPMllOfS! 33 01-301 Eh OI2h SA1*1 XEIWSS *X| 
££ ggAKFuji Photo Films)2S SSg DlttS* Xfl 4,618,557 ±011 7I£EI01 SISOl. QE§£ 
#71 TO0«AI= 4 gtJa 9! 3§5h 57I2ISI gJES ItMKJIOU 21 §€Wlg ?§SH2 adfe 2101 Q. 
*je suah s^2) dH, 1 "^ UIJ2^ai= °AI= ^ 2=r0il £JSB SI MUWIAI ^453 SSFET 
g 7Hlf OlEltJ- ;Hlf& 3£/iH2J AI-g(HI 2JSH 01^0) 2J0ID. 

aau, 4,^1 tis a $ai°i TOoiiai, asf mmm umtm o\m mmz susa> 

(HI !E|£J££ S^SJ- SQ. SSh SHaWS^EH §*rEIJ2 JHEIOT 2HSIS L[ 

Al OlSt^SAN gU2| Sigf ^§5jog ygcfe 2101 a. 

^XHI MUOilAI SUBIW2J 2.5 LHAI 25.0 OI3S( D |tlS^ m& M 3,900,412 S)2J a^lCHIAI^EI 

A)«-OI3g(sub-micron)°J g$l(D|fe^^ TO M 4,032,463 S, HI 4,081,391 2, S! M 4,525,446 
2:)HW ethSIOI, M21(Mul ler)JI EI-^24 Research into the Elec-trokinet ic Properties of 
Electrographlc Liquid Oeve-lopers; M2i£l Q4=2J IEEE Transactions on Industry Applications (HI 
IA-16 5!, fillOIXI 771 -776( 1980) )2J fegOIIAlE &^l >£9\2\ SAlSt-D. #EH?ls°1 0.1 LHXI 0.3 DISS 

g*i2i ^ & m^m *»ssk?i tmstHi h^sto sfEis. 2101 oi^s^ to » 4,032,463 s 

(HI 7|#EI0) aCK 

JHEI01 HITiej^ 4'StHIAi DH22E1^ 53 (HI 2^S1 A^l S*fol-^ MSofe 

S Olfe^ TO fll 4,480,022 2 S! 4,507,377 2(HI 7ISSOI aQ. OlEltJ- SU^aS ^I^HOfl 

s*f^s ?>2 asm, m^oi Ehi sjg 2£s yei73 aa. 

E ^SS BSSWOil Sfitl SU §SM StLt-t URS ?HEIOi ajfflOIAI g^Sfl Mii^S 7I££ 
tl- SB1 sqfl S^HIM 7ls5rH aCK S^S SAfe 3EI=M 35ttf( eia.-STSSHdOl t^^S a 
*!S 4AI 3CHs 5*JSH2 aQ. 0IE1*! XI S MSSj^S 2^HrM0IEHl *tCh H SSS 

S2^°j SU S^fSgOfl S0H7I- Efe ?HEI01 otflOli g*flS°.i Mlfi& 0IS ^^°J ESaOl ^71 2 
s^hlrl 7)1 M 73I2£W 4= SE ggf 7IS&-EI-. SAI-21 301 ¥^ ifa£5 717W3. S7ISS?SjoS § 
*tl!^ SA^h e^SKfl SSOflAI 4XIS §S(HI tJaW 4 aE^ dUfSi oCT^ 25'C 0|5f£J Tg # 2> 
S aCK 01 El*]- §M 90X MEHS(trapping) Olfe^S 1E1°I S^- §§011 Sg?J- 21^S if 

«SQ. 3121:, 3A^ §§01 S$I&CK 

g^0Hi!(HI 7je5 SM°J B SA>°I °h§SWi ¥S 4.5 OI^EJ pKa S ^ USs 

*h I°5|2£ StfS SFSOHS SSttMOICh OIS 3M2J 4.5 0I£°I PKa 

a 2=^ ^7|a^£^ei ssa di^ t^ss *S5i sti it?s s as ioi eois m &m 

01 SfSIOH^ SSf» h aie^E1 3£fS 3M(4.5 01^21 pKa)2(- dl 1 ? Sl^MOII 21tH tfSS ti 

3§(4.5 OI^SJ pKa)AKDI01l ^OiLI-Tfl SHU, 0IS2JoH 2SI- S^OI S7l<M-(4.5 DI.SI2J pKa)(HI fl*l 
§SS ItJSIOI SUSArS^EI 23h 5§ Sr&g2J SJCO^ £*T0| 715) ^CHLhAI ££S SSI g 

01UAI SfTII a 

s g-goii cue mu s^?!!2j sitj-eon aoiAi, ggs!2g sstra gas s-^i 7i§a ?heioi 

°-iia(2s^h:g)LH0IIA1 SUA Si^HI S&EI2, °f§*r Stfgg g7l 9ISKS ^71(011113, 
Silverson 1 " St, v 7l)S $-7l2i Md"S§S 4*«S 1-711 SQ. ^a^Urg gJAfe 2,^ 7H7H2J 2JA> ^ 

oil gssi-oi.sfs gAH7i°i a-sti- x-ossm, 2€7b§s g»s aAKw ast yis, M<y- 
ass, a gg ssss§2h ^s. □ xkMEi ssg 2>?flaa. 

Zfesi gtsAi, b &S2| su= assies eteaxh eci- sfg ^4=21 stj-a. axis a^ 

(HI 2>= ei-SSAIg 3HSI01, #71 Sttffl £JAh^ 4.5 DIEl^l pKa 1 2>S S7li+ fiS 291011 ^JSH S 
f^S SAT21 53 (HI S*tS!2£ IfJ-S 4.5 0I6T2I pKa g 2=^ S7liTSS^E1 S£S SfaSh 01 g 
bl¥ tltJgg 2>^EK g SSa 4=*5A| Sfi§ gJAfe ^a, 31 S= 12 a g§2| MSti asj»s « 
§EICH a £01. El-ej^, SmiEMg S£= 2M7Hrg 2|g SAia 7|g01l °1o« H15S 4= 

a^ <e= i^g itfsm aa. 

?JM (D|^S^ =91 a 3,753,760 2, a 3,900,412 2 S »l 3,991 ,226 XHIAI 7I^& SUOIIAIS 2! 
a MU OHaLHOII 4 PPm 21 3S 0 r 3g SaA|?l3, SU71 dl^S 513 ^UH TO DH¥ 2E 
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Eg as M.um M2$>a. o&z i^soii sum s§ai?i #21 §.mm opiAisa. h see^ ^ 

MLHMAl 01 £ JHEIOjg ITiSA|5>| = HgOll SJ«H 32 OE! Hg2] SWSFS^EI SE3 

C(. 32 0(°!2| A(§ES OPI£l= SHc gE3 5hS*! SAT E= U|*tS£! SA(2| 12(°J blggS*! 
MAI 21 oaE(£E(back-ground)Oia. 2EIAI1! Z1M2I- ?(§*£ 3g2J M^BSS- 31^12 
S 2=7|-icB§ SI 213 17 1 2SSHHI& SMEIAI SfeC(. 0IE1*H ^SH0BA121 £31^ 25X LHAI 

90% A(0|2| HgOl W^CISShSCfe 21 UQU!Q. QAI SsoHAI, 2f 50 LHAI 75% 2| ?(§?£!£!- 

oi oh^is stums moo fef=Q. sm±w sisoci ss e.^E§tni, oie>es gsti-s^ a 

A(2| 301 °JgSK1l SttMS, E^ 01 SAIW SSt,^ ^ SIQ. E*h32 0(5!£ <i± *g(HI 
£1*11 StJSI SAT-SIS m&W ^E SD. 2JA>£!-2| 9mM££i mU SJ ^ OHISOfl E^ SA(201I 32 
0(2J2| £US 2!oKH MSo(2J S2SJ2J SAteHHI gOISOl S«§ 4 2iQ. 

OlEty SHIS MS 33 0(£!2fe OB «DH°J A>gfi g*H. 1= 3= 0H"2fe C(g *DHS £0H 

mm * 0121 2j u*r ^71121 aisi gon s ^«oj « E1 j^gQ, 

«SH SI 4,618,557 SOIIAI^ §EH?lg (Hunt)2| SL|2| g^g 1135(01 attUHAI 5t 

s &iaA^o« cHohoi ?igo-ca sia. s biswiais ssasw 210H °tst( ^Ai2i siiou bssi- a 

gg giJAI?l7l £I£J- 32 Oh°J ^0H2| AhgOl tJE2| ajSII.SU S^»I2| gg«t g^Ofi CHtJ- ^ S2!0I 
E(£ ^3 5I-2C1. HE1ES, Umm^ *oH All 4,618,557 22| 2}J|| t«£fSI = g^SJ 2! gtjag 

2j Afgecfe 32 o(°! mmm Amzm sf?i us sou ^^21 sskhi uioH §21 u-Emcm 

Sryfl 20. 3E1U. moHOIIAI^ £ WSlf SHS OHHtt 210)1 CH«|A|£ 71 S SHI SlAI SHlh. 

g ^"SOil [CIS S(7I2( IT^ OISOII CHSI-01 Olt.^^ ^51 SI 4,618,557 S2) SUSCh ?*5Hlf 

a) OltJS^ ^51 «| 4,618,557 2= °-!{ai SUWI CH*J- Sol- SSiSAI AlSSfe U=E|L1IO|Eg 0|g^ 

a. 2^ sroiss ^Atsi gei5jo S gsrgch oieitj- sas ss5!2e sasvei 2^ hi 

V2J §25521 gsr^S 2JSB AlZidl AiaCHI [L>s 2)S|- s*Bg ^°E!D. S ^SOil C0€ SU£ 4=A| gj 
AHHI S(SJ-SJ»g ^S(l.i 2^ SS( 3ig3g^g SOEI7I IMSfHI Sol SS«g ^A| Sf^CK 

b) OllJg^ j|| 4,618,557 2= 2sf CHtJ" ^DHSAI OFAflEJOlM, QIME^AI EIB, 
££S Olg^CK 7IXHS2I ^201 (4=S 0WIEI0IMS2f ^5), MUS^EI fll 

TiacHOBe- .^d. HE1L1, &71 mw^ oumumm £es mi&g en( uigDHs^Ei gsAias 

SAN *QHg Jt?m?\ 9\tt a^STUB OlStHlh 0|E1*f °fgs( StffllOII MEHSg 4=£ 

55 X-flTio^Ph DH° oHIK g S3S *QH S! BJSSS S^Sj^S d^o(ES § Tell 9711 ?( §aa 

a. 

Ol^g^ «5H 391 4,579,803 2^ g-fll^S^ 1/2 ^§OhOIE21 E^Mg Stm SStrtflg 7|iS*^ 2 
OICK 3i§ S7IS7I E^ 2^ SfOISES SSfEWU, E^ 4 2 Sg §g*(Es 

&SSCK »MiT2| 1/2 aaOH3IE£| S^tfe ^i!S2J 1/2 gj-gl 0I-DIE2) ^«E^lg S^*llg 
tO. 2^aA(2) Eg «CH0|£g S^tl pKa 2f2J 5»m^S agEg^EI SESCh. 

0lfi-g2 §SH SI 4,062,789 2£ SSI- 2il»|2| g*Hg »A|*PI SIShOI S7IS g7Wlg A|g*H 5Jg 
HI2ISI-5, 0I^S2 «5H SI 4,579,803 2£( SAhtJ- ^-Efl<M2J 1/2 8fflOH]|E2l- □0li^a?ii2J SSiJ-JH 
g OI§*CK a^hSIS SIEiJ", ^SS, SSSOWMtf a 22 A|^S"ES^E1 ^E °(Ch. g 

Oil tm Olg *7H2| H B!7(S|2| pKa 2fQ| 4.3 0IS.^A|E(E, 01 gg SSS^g SSSPI 9|*h01 $1*1 
&S0I 2|*H Sii«IO)| SSEIAI SfeCK 

DlthS^ ^SH SI 3,772,199 Sol- 5SSISA1 1-o(OIE^AIWl-2-I22i^-2-OIOIC|gg!2J gJH^ 
S^IS^Ig S3IS2I 1/2 irgOBIE 3 □0I^1S!2J SStifllg 0|g§iC(. fe^l ^oH^ Oil g 
stfaai- 2^S2| AfSOII [H?HA|^ e?2E|0| giAl SCh. 

OltJ-S2 m&l SI 4,665,002 S:= SUSA(2J gg*"- SA(37|2J 3ffll 

2J(9rain)g OlgSf-H SICK SSJ2J 4^A| MS 0 -SiS ^fll 3HEIO|0il^ g*ISOIAISh ^JO ?HEIO)0|| 
§oH«2! Si!- ^§11- 4=A|2| SMSKHI geAIOIS MgtKS°! E^fll A g StmSS-W fltSSQ. 2J-g 

si-si ^ai^ oh^ioii uEiy ^&ii(i) a (11)21 sstR-iioicc 



\ 



/ 



\ 




(I ) 



(II > 



^|i!0llA1, 

X, V ^ OISSA>,-0-,-S-, CO, -CO,-, S0„-C0,- 
-0CO-,-CONH-,-CNR, 01 H, 
R, S -NH-CO-NH- 01 01 , 
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L £ -(CH-)n (0I71AI. n £ \ LHAI 6 3)012, 
Z £ -GOOH, OflSSAI ,-C0C1 , NH_-, -NCO,-NHR 0ID1, 
R,E -(CR-)n-CH, (OPIAI, n £ 4 LHAI 19 3)0IQ. 

«m gssi 5si fee&(graftin 9 )Sf=ai abso. 7 7\ com hoh, use eaiAia ng s= ot 
sta, bsw a doiEtad' ^4=s. srentf ^m. s& sa^(iii)2i atws^Ei. seism-; 




L £ -CH.-.-CH-CH,- 01. H 
M s. -C0,-,-0C0-.-0- 0101, 
N £ Sh0|ES?FB nSOICF. 

B&ai A ~ aW30i)2| SStlS : -W2t SfeOI AFSSD. HBN*<lli)2| L, M, N 21 

MS SB ^S □SS ?>= SHJSS SK=Q. BS*H« 3CHCHIAI SSJS >+J? 

^stMSfSf-iaat * si= SEitf ass »4sai?j& s^&soii. AhgEiAi s^ek 

□itlS^- «§1 *ll 4,690,881 '-SH'tilS .■ gtf SSfll 9! 0«ia!-biyOFAflEflOIM°J ggtl 

ss nma^.^B bais -useo. mss-ewe 4=ais - ssvsn saecK. mn\°\ 

SAIWI 3 3! 4S 4=AI3 §Stl*ll21 '.BlgSAI OIES# S ¥0|3>+2J £gg UEH.HH 2JCK 3E1U, 

ep\ mm^ oim ^ais sstwua m\ 2S*ii3Ai2i 3^ ui^g Arasw.-.arso. B'iiss 4.5 01 

gS| pKa «S 3Sf&-XltttiSa4EI 8SS SOISS 7\® '3* til^ai 4.5 OlEfSJ pKa ?>= 

3S2| OlSiSSS ?l2StJ- 30IP-. 

OlttSS* S» M 4,518,557 3— °mmi 2^SI21 MB ^COOH 71- #DH°J SAJSHH UIU0MEI0ISS9- 

*mz\o\ 3ei=m extras as siase, oi^e^ w a 4,665,002 321 
*j- gepi-ft* ?iis sra ssd. cj-ai, 3^ bi^ as-sfe sratra 'sush^ s&jy&tt -cooh □ 
101 ¥*r a ai s*=p. 

□ISJS^ S&l XII 4,634,651 Al^ 1T3S21 SS9- 0I^EflM°l 9SS3- SPI Se!^|2| E^12^ 

[ CH-=C(R, )-C00(CH,CH..)n -00C0CH=CH-C001 R.- 
tf7|«|0|AI, 

R: S H, Na, K, Li,. Ca, Al, CO, Mn; Mg.OO. 

fe^i bifxii^ sioiE 2 »si msm ^z\m an sick 2 ?hsj oi«a«s-fts- ?naa4j st,^ sais 

8£*K5"S3 EPS SsJOi 5g*>7i "feHMfiD. 12h°| SAfe ?H BIGH aiaOfl ShSSI MgoHS 

OIQ. □ 32k 3*S U|ir£h J2S*fe ?HEI0i aiSIOH gS*W SfD. .H*7I. S^SA> 

21 «i-CH OISS S1SBS e^f MUM SA>2J SWIQ. 2> e 0IS ?^aiOIM 

10|22j 5BE|^ a/Jlf 4= 2iQ. S ^S2J 3M= SifS SA>21 SSH^ SS2| g^OIHS, 

AIS-Vi^S^H 3^. U|.4r».jH7l 4= Sl^DI, B^-UMp2| blxl2"i! SQISS S*> 

#tHIA|. ; .?R3SfS SISSPI f IShOI ?HB|0i °J| WOfl CH tt MM ES M^tO. 

DI4J-sW SHH fll 4,634,651 S2J 4'AIMI 3,4 3 v6-S S^S '9S S SSMiffl-. S&SII 21393. UE> 
LH2'---Si'SO|, 4'AIMI 5 S!: 7 S SBffl SA>^ SSS mSSPS 3!S UEfLHH SICK'OIS ^AI011°l 3 
*t !2K= OIS SU°1 ^«0|:.OI*7te»W SrD= 21S UOtiSD . B BSS! 4=AIS SS BA1 

sea aacD."* btsmai, soiss m ^eh°i soiss Aiusq, n 

SILfe SthS SAKJfl *s«|g-"7HHi sOlg HCj-SS- pKa SfS ■ AI&^BJ g$H^ ?^ 

■■ISEIOfS S0IS2S4SEI...SESQ, Olt^S^ Bl 4,634,651 SOflAJ SfOISM a«fS 2^ § 

oiss smsi sae eich sisdi, satis: sua ^ 3S°s¥ei ssaa. mitt was boiuai 
eesiss Aisom -.-.afc ^ai su= aa-a a a«-5sa&-.ttM bsf^ ajsiHMAr aa. a.^ « 

SHI tftl^S ^Shjl SiO. aSfllfe. StiSS ^Al |g lc S§SH«2! Sfc$l SihSIB 

4=E S5EI-. a*| S : SSI=: fiS^^S ?f2Sh SU(HI CHtl" UIV0I71I-I-. SS' S3«f SUM 

OLOA §11 If£ 01E! 3^1 tJ-S^ SaUfflOID, :0IS ^ Hl^°l ^aiS 3,5-CI0|i=S§^EI^^°l 
Al, Zn, Cr g Ca S; S ' ^EtettSffl-- Al^ijei Al. Cr, Zn, Ca, Co, Fe, Mn, Va S Sn SOID. 3 
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*51£SS OH? 3=2?, 5. 0.01 LHXI 0.1 Sgf/^ffU 2J Sot 21*11 71 SUM AfSSO. 

nau. 471 34 siss mu°i see s oi§e =ss i ? utxi 3 ^dilhoii seei 

*^ 31 (HI A) SSI! UI-2^01 SSt/lS bll2) &±1 UE>«0. 011113, 0l±I&s(lsopar) 1 "eiH2l 1EI 

biy owiqioims) mmw s^2s 3§5iEi3 ak3,5-cioi± ssiiEiiaioiM), s siss ?iua 

ElS(quinacridone) 3£S SUS 0|iil|-s"6 £ 0.3 Slf % 2| &E£ £4=S1?il SI^MlUfl 

3x10 "(Q. cm) ' 2J SEE1 UEfcSQ. 2 ?§3 »*ISro, SEES 0.2x10 " (o.co) " 5 lOISD. E 
£h OlElth EUS Sit? SII^SI EDS AI3 EU1 StJAPIXI SSfD. 

3E1ES, §EH7I12| °-!jJ1l SUS 1£1 =^S0il CHSJ- 2?I!2| «XT §4*11 HI £51=01 A1gS17ICHIS 
BH,*-2]51A| SfD. MUSI 33 El 01 SJ01L1S SILIS 1483 41 3«A|5>IS, 14 

Eg2| £U2| SgOIQ. SLfi SfllSS AI32| 32HH1 101 4AI4 1 SIS °EX1|2| 

g*!OIQ. 1^. AlBttH SJS MUS 9b 2A1 SgOfl 2|# Lm =39WAI Af§8t=BI 3£!SI- 

xi am. 

S 13S 10" o-cm 0142) Aitt-^ a 3.5 OI32J 44=1 S>= 271 13 ?H£IOt 

*r±*a(3e); s ois mgoii °jsh S7i 3521 swe sm°j goisi asm 4= sis, 4.5 01321 

pKa ai ?£S £71 S 311 thStt S1*t^£S liJ3 S7I1 ?>S SSt £1 4X14 SiJflll StJtJ- 

eijtu saiais *amm Histra-. 321 goiss SIU01421 axpn #s s^sas^ei seeidi, 

gOISS ILHOflAI 4.5 01421 PKa SiSXIg 96 S SltilS^EI SESQ. g ASSfeCB dl 

S^S^ 3HBICH mtmi[ IS UR4 §0H(HI gf£3 goUEl 71AIDI, 4.5 014, bURolTSS 
4.5 LHAI 4.9 g?|2| pKa 1 SS #71 Al&S^S^a SB| SD. 

4=XI4 StMIISJ Ah 31S 4.5 DIB. bH^oMIS 1 LHAI 4.25 2J pKa S UR4 §0H0)IA| ^ gSHE 
1 ?>S OMIBtt 1E51 6J" SJiMSVEl 4|eiaa. SSK1 4AI4 St^illS ?HEI01 °-i|illS21 US dl 
^4 SOH LHCHIA1 3^ b|i?£K ISM i+ Ull tJSt> 4=AI4 5^11 Stm^SAN SliSD. fTH 
2| 4g2| 5tJ-AI, OIS i3S-S 4AI4 StJ«||2| 5?SM ShtSWI 2|SBAI SJOIE o1L|-2| gOIS^S 
SSS^E12J 5J01E SH-l-21 gOISl XIShSICM 2 7H ^EH2| gOISl 3& SI ^St,^S 

AN aCHt+CK SH-121 «EHS §*H4 i^2S ¥E1 SE5LICB, Qg SH-h°| SEHS ?7H2| «EH2J g0| 
a§ gfe §^HI4 S^S^EI °ESa. ?HEIO) ?!{*|| gOHMAI =3H2| «EH2| gO|g£) oii SHEI3 £J 
o«, SOIgoi Sttf-114 S7KHI ItJEIH S^S^S^EI SES go II 4 HIStMflS S0IS°S¥EH 
MSIEIS 4AIS0I SISBCK SSS 2^ SOISS 4=X|4 St.^4 2JAI4 V (HI gfSSS 

iSSOffiJO. 

blip 3101 MOIS mSh 5711 1*H SA12I S^1I4 S7IWI t^SS ItJ-EIS, Ul^4 3H301 
2HJHWA1 S! S4H9Si?El anS ^ifl MUS 121^1)011 EH«F01 S.12] 41 fllSttCh. B tt 

S°1 £U= OSa 35 SIS 5§2StC|: 

1 . sa^^ei s*rtiAi ^s *m ^E?ae axu sis^a. 

2. St.^ ER^ SAfe ^9|2E(HIA| SS-S4M 2JSH g*fS|01 2?B|Eg!D(overprinting)l §0|S1 

3. s^s axis gstrn asw suoii sxh «j-q. 

4. SLJfe S?l 0|§E1 UEUyjQ. 

5. aS4WIA|2) MLiS e. £ » E*/ SU(1S| OlSIXh SEH)E ^ mi SE1 

6. 7101 S ^Sfe CH °g MU EJA> 3 XhfllS £S LH|«2J SEE7I- SEE'Q. 
S §£H SU2| S-s MStffe d^2| MU1 «IS«jCK 

SU£JXt°| ?HSICH «1SII01I 11§B42J 301, gSH4M S! 4.5 01321 pKa 1 ?>S 311 

ei-o*!- gige S7IM 3§tW1l, SSM S?IS" 31(HI S^o £ 4 5 0 |Afoj pKa 

^ ssi uiip at^i, s *r^«s ^4 aoi am. oieiy 211s tvm\ 4Aiioi 7iiaoi 

2il3. 
201 

3 CHS Stffll SS40IQ. Ol^js 25'C 01321 Tg 1 ^S 2101 tim^tl m?\±2 Zm± S 

ttfllS fl|5£l2J2D|, sajiHI SU 3HEI01 2!H0tl gg8H4 0I71U, ES ?12| SS«I40|Q. 301 St.^1 

= 3§tra bw&s. sst^tisra si shSTHMAi Jiiiaci. ssoiai. fe'isj^s mmi& o\& m 
sich ajaoii Qi^if°j soiei »a sjixiee s^iis ch^si^s ?heioi ataoi ms^i §4^ 

4= 2iS §71^4 E|ej£ S««4 SXH WShCH, *Xh°| 3<?S B ©S2J g?|^KHI SiQ. 30KHI 

tt BSMS S4H 71 aSO Ml <S{@30|EI3 ^^U £171 V 4 2tS 3SSSAI. OflgOISlffllOlM, 0)1101 

HiaiOim, a UiyOhAIIEIIOIMS 1 4= 2iCf. 1§^°S MS7B4°J Eieji 2JA1S 1:1 21 

uiss gsflionAi 6.SS3 gnam s^n m^jj (25 oi4)ssai yoi am. 

25-c 01321 Tg 1 5!£ 201 tim^Sl Eie|^ StftBl AhgSI-S 01 SS OlElfj- EV%±7t 4=XI 



e*ra su£jxi2i gy\ 35 ahdiisoii 4x14 ii£s assioi tj-asis s^ai axi°j ^ 

m fe^mXIS SS7I §401 14- AroiMES(HI &S«ra ECU 4011 S>?W£aM£|711 

LH S2H7I12I HI6WII 2JX1S S*l4ga40iAi §71 3£S *(HIE 0I12| SSfl S 

XISI-3 SiD. OKU, 3S ES 3^ 11 ^4 E(e!^£1 LHI3S1CH 712| =^SI-XI 3f3, 3 121 

a«2| SJ^S SSEIXI SfS aXf4-(HI y01 2i01 3S MUl B>1AI3D. Q?7|, 25*c 01421 Tg 1 
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ST= 30)21 ER^S JSII2S SUSS aSSWII/SOi HI #01 DH° #£513, ££0flA| li^S ttfOS 
4=E SID. 321££, 20 LHXI 80§gf* S?|2| 5^1/(301 ♦2!-§tKqi)g d^olS, #851= 25'C LH 
XI 105-c 201 Tg 4'S0I|A|°| a*HS 3S * -SO. 25'C- OIE^J 30) Tg Oil 2|St 2t§tl 

fl|/(201+°f§Sra j dlS2| dies|^ B*l= 10 LHXI 40gif.X OIQ. 

s#ai s as on cueiai asa a a *m su^ aAnrs.a^sfe.^st}- ims ««3toi, a.n 
iraEHi#2i -gaff sjeiei— ufgoiL hi^jii axi= ejAHf°i g¥S tf&AiL'a. n&°E.. uiasjs 
Mua^fe a^siej itsofl tHtr sfSE^isj aasoi 34*pi aoi simians #§ aa'Aiaa. 

a a3£l SUfr'QIW AISttKQ S!= MSOfl. MEK V? Tg KS #U SICK. 0IS2!*H B- SU 
= -flSWAj£ HM".««tr^-2lQ. 0)6! ^§ 22.SEI E= 7H2i7f &X|(HI S*H5l= 501 BE 
Al Bfi4f:2g 0HJCK X.& £S(19 LHXI 20'c )£ «2S ^(^JUSfeOl #goH5, i^SS&il * 
4= JHfii SJOIE 3S(01lg§g, 25 LHXI 40*C)^S Eia= g*fOI 21= LH¥SE= SU 

71- IIS «2A|?|=(HI SSSID. 3&ES, Sy ±BIOI££(toning station)(HIA| 40*c 0|SF°| LH¥ £ 
§-*|°| 2*}0I PfeSKM, StEi=tOI gfitt 2^<W£. ^A|S ^feSHlK 



a». &§sttii§ ^sspi sieior oiiatsa gsssaasi stss aaai- bssck asrnssi miia! 
§ gsa 3^1= sal gAfcjjg °i§KDi s^idhiilhou-i soreiraiai 2*% ssa 

BgSfeH A181 4= SICK. 7123 SfBAHIS S^^Oil SJHS2J ftHJST Wtt"-0tt-9i 9^#M 

ggsng°! sag s^s «is*i= ^h°i etfflis ssss ?ssa. 8*«s ggsasaas shi 

fg ^StJCK 3°| SA>£| ISS Sl-Ssi S3 21= S«ISii a3«h=C| SICK 32= a « 

stasia ssoie gc+^s gaspi *i5ioi saw ais s=s^ as axiaEew 32011 ch 

*h gA^Sj oegsKHi msKJl cdllSOl SICK H*f S S7lc+ HS= gStlg £=S ^£5111 2i£DI, 
OISS tttffllSSI. ?H|gS UEHJ- SICK JUSflLSa a»2J aOWSK 6NI e!3»H2| §$H2 

akdichi ssaaa as*h=to:-aa .ssi'tf na^" atas awaoflr-sw s^ohs ^«spi 

^ISKJl SICHE SIU2J soiss s^sssw aSAI?|=CI SICK 
H|»^*r j§s 2!Sa»2J SS^a 

a) SKIlESSAI . lOraiin, E= DflM&& 3-g *j-o^ 

gsth 5!t!i-g psaf sr=Hiao^ers2j 

2- sioiE^AioiiaDiiD3saj6iM 

3- olOIESA|ESilffllE|-3iaiOIM 
2-o(OI E*A|01I boss ami M 
"SEKHIEIMElg ME|OK3iaiOIM 

4r«iorE^Ai¥auiaoiEfl3 

9-^EHHI*ii-1-1 

iiLia ass 
ai -oi m»b 
miMaiohS! 

oERes'aerajss amit as as.^21 2-ict y -4. 4-cia-soK5^^ ^ oiq; 

CH. ■— CR 1 
I 



V 

o c 

Y" 



R, S H E= C, LHXI aa. HUfSiSWI^ 

c,aaop. 

Rr a R = 75IS..C, LHXI C, a§ 
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oi a. 

b) oBitf HEtaioai' ^BiAigiHiEhaiaioiM ssirasj 

c) usoflEetiaioiM. 

2. 4.5 DI&2J pKa Sfg °t32HaS«EI gin #71 571 Oil *^S2. 

°hgtw5j tsoii ti-ss e± a= lisa sxkhi 5i*^£s itis #?i di- 
ng^ &'ais= wi 1^*122 saiei^ s^iir nmm m 4= axier. 





-i:h- 

f 



-CH- 
I 



I! 



o 

II 



-OH 



Ofl 



o o 

Jl fi 

— o — e-ecn,) c — ok 
■ n i 

— O C — c :h o i c — OH 

tf 31*1 WW, 

r. a r, £ ^ ^a^as sra, trsa, 
moiHmAi, mm\\ t Li§i, oi-oih, 

UJ=£, El 2iy, l^AL £5, 
?i-Mya UERHDI- 

R, = LI §§, U§1, IKS, a 9[SM^E\ 
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ri, g 1 LH*I 3 : 2fS4?0ni; 

•?S -(CH.-K-- OIK; 

n.£ 1 LH XI52I S4-0IQ. 

o^iih ajgg ae? ok?i 'roqsa xaiei^ soi HurasKih 




R 1 




-COOH 



O 
if 

O — G- 



R 1 

f COOH 



R, S! R- =• Ml SIOIE^AI 

OICK 

ygtHIIS^EI ItfflOl SS^DL 4.5 DlSfSJ pKa S ?fe 371^ HMS BlFSISl 

5! £211 £ Og]U ^Q: 

OlEfftf, 

2-lHIEf3I!3i. , ^A|0il! 8K)'|E'3H = I£ilO|M 
aiE-(2-HHIEK3.BSffl ^MQHm )-^H 

2-gsonnmiEBiiaioiM, 
4-me^bovqi-£»»3&4!-- 

gSOHSMESBOIOIE. 

3. imsnrnm wihsn £= s«m: 

3 ^3flS= "BF9H HEBSaiOlM, CtEKItil ME>3«'aOIM. 2-0IIB*!|g 

OBSEIIOIM.. MSI (12-SK)IESA|±aiOF3£!-) .. PS 429 (Petrarch Systems, 

Inc. AWlMAT 0.5 IHXI 0.6 MX (HIEhHB^AISSlDill PhXIDI B9 MEIOillgSAlB 



5f= 
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mm 

5 bSchiai, smig eraitosi mz a. s^ss aom °Hga*ii°j g<ya ssttflsi H2= ?h 

EIOI ajaOflAI. MgfltJ OIS :'¥IW Sfe *U« AhguK= 4*BQ. HB.ra|2S. 

g *0H7I AhSQDI, Af#l * air Sjtltt *DH£| titl£ DS2h IfQ: 

- ite HI V, DISSS. UHEHLIOIM, =Dt 
(HIOIM 

- 2-0ill*SAFic(HIO|M 

- HIV; DISSS, U=E1IL1I0|M, ^Efc 
(HIOIM 

- MdliySiB 

- SEIHy&EIS 

- P¥B S^IIOIM 

AlfllOIQ; 
HIV 

SS^ £S»SAI' AfSS HIV= *IUOISS| SWI Sfe "a 4.5:0i#2| pKai S2I 
d- SltHS¥E1 ffESIOIOt -«Ch a«W8--8HWWI2| S!@Mtf ahsspi 2|©KH ?HEIO) 9)901 

&2SI ©SIISOI SJOJOt t+P. blg-Slfe S**fHIVS= Al, Ca, Co, Cr, Fe, Zn 3! Zr 2| "1S£'£¥E1 

aaia g^s »s -.xiBK+sf-gs 3 4 sip. twraera* hivsi gas xiMafe uaa^iLOioiM 

(Mooney Co Till . 12 gg* 2J S^t^fg tfS JQIQ . 
U|*r» uiCBOIS 

d* 2ii tSt> 4X1 tfirajSJ SJ-'SS; CHSS!°! saiSAI S@§ 3SS -ftStt ■ erSSWlS Ah 

StK-«K7|-*J23 UEHHSO. 




OCX>H 



+ 2»(OGCQA,>.. 



V. ^ 



C s "U 9 COOK 



UEKSa. 



HE 7C 



&£tei 42101 At -53451 HIV2I- BT3 



sf4j-sj-o- g ssj-aig =^ss ..««*p.i siei-oi ai&2 

3f= 2t°M St^SP. 

□srti sj sss a«s * sick bxi a 715s oisor ?heich awoi ssflsoiav sf i ma 
s oi«f2j as (wai e^s $ siow^ds 301 p. .ute=rer sssi gaiss 
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^fiH^M DraEKSunfast magenta), 
duB^M M^(1282), 

?HXIE! (Benzidine yellow, All Sui Co.), 

?ILBEI£KQuinacridone), 
?t£ (Raven 1250), 
(Regal 300), 
113! 3S!(Perlene 6reen) 

^a 

SU2J aWASS-g ««WAI £U2j °sE2| *<ESA1 §51 7IM0HH yEl SAIEIOi 

SD. DI«S^ »ffl fll 3,890,240 SOUAIS 1 .0x10 "Van LHAI 10.0x10 ' a/cm 2| StSJ «W7( £EI4!- 2 
25 7IXH&ICH SID. 3E£S £LISXr£<HIA1 aftr21 S*TS UEHJIDI, « 

tfSH as H£2h S*fS SUAKII2I Sfflfe feTS 3 * HQ. *ia£E£ £UBX» 7121 §h 

S A|?|A| SCTLh afti * r aA|5?|A| S^DJ, tttitt£7J DH° feTS 3ttOI SJCr. 2W2| HXKr 5 

hb= fttt& a*» «ts«pi ?toioi afti- zslM smwm ^ as^ei som. a 5. a 

$1- SEHIB Arg*B£ ?H BICH qaOIAI ft 1-33 ¥S#(HI£ BBfitt B*W 4 SIDS 21 

3 ST^l EISKCh Qia«a*fe *!#AI HISS, B2S4 3! HIS^El WSSAiaCh 

suerooy aftrB t*SAi?ia oib einoiAi saw qasss ^'^^ Qigsw s*sdi, 

E1 LIB SB fit* am S7I6 HHWAPia til flat &! ?H£# XflStiQ. Bfifc!" £SB ^SftrHAr, B ^ 

seis aia sun uehjs ?h eich sua 21 a££2 r raas sua susi ahdibj hi^m oisft* 
3 aa. oiae uisg 0.6 diet, u^m?^ 0,4 ma g ?b Hie-siftpiis 0.3 aieioioiot «o. 

gEH7|02j SUfe AMIS 2} #71 ^»MQ S 0.95 2j S^SI 2£S UEfeBIr. 

aieioi ?«a 

8 »S2| qa SUOil Ar©EI£ 1WZ.\0\ e»tafe S^t* 10 n O-cn, h»BS»Plfe 10" Q-cm 2| Ai 

*H*, 3.5 OiaOl Sa^ ( a 140-C LHAI 220*c £9|°| H|g§M ^ HRfi 9|a, dUfflftPllfe 

^±^Ei aeisa. mows*!**, oi£-^& «i& a Qiisasga- as wara bsmms, 

a 0I4EE 7,1 6, H, K a L(Exxon Chemical Company)g]Zr US AISSKQ S«SOI a|«ft^. 
HEiU, mm &Zte±, W^22.?^ a A^ 4= SIQ. 

Qesj UIJIV ti!A|0||^ ^7hS 8 Sgoffi SID. 

(tilAIOI) 

4.5 DiaS] pKa diOSS 3ft KB S^2J «|S 

1. 4.22] pKaM Uiyffla4KVBA)S| 01S 

a. HiaastKVBAja si-strasj 

SETfl, a N, SOil £he azPIS §*IS 500mje2| 2 =? mZl±m\ 3.5g 2J 4-Uiyg£&KAldrich 

chemical Co.), 3g 2J BTB DflQ-HSEIIOiM, 150m* 2J HIMEIftWIES^e S 150mJe2J 0HBOMHOIS2I 
St»s £aA|?|H, thti^M gft«AI?I7| Z\t\0\ 3 ^tl^l S^tl* DS, 93, 5g 2] B^lQfl 

Ee^aiOI^M S7|ftra[:K H ME^HM N, S §aA|7|HJ0a gff 70*c CHI AJ 7Sft«Q. 3 SEh^ 
BM B DAI gtlftm, 1g 2J 2,2-OKdl£OI£^EI£UBa(AIBN)§ ^gtOil 87^ Qfg, M m 
e J?|M(blanket)^KHI 70*c CHI AH 7W«iaQ. OI^M 8 AiagS A1^A|7|H, 1^2J g°-«S 

£g azrAia oi^e^'o s ^7i aaisi =hhs a^ftui, ohlkskm msns wavm m 
om &m feroh si^ vba >+2i 5^ g«j-a ^ i25mg)s si7ifti-aa. ?s?> oiita g«« 01^ 

smsD. n e^M^ hbomeioik, asa ftwiEs^&a oi^'g oick 

6. VBAP ^« Mi!^2| as 

^■71 1A 21 e^SSWfl g°4m 15 Sffl N, «HM 80*c5 7IBftB2. 10 »2h S»i*i, 10g2J 01I1OWI 

E1I01E2F 2g 2J S^rai^SS B7»Ka, 3AiaS2J S^^^S H* ftHHI 80*c NAI 3 

s ?o*c s aawra, lab-si onamHasyoiMs M^moi i.egsi aibn i-venifso. 3 s« s 

«W* 20 AI^K N, ftHHI 70*c (HI Ai 7FgftHl, SaftHHI gDH2J gRAia^SW 15 tAr % S 

bh ah ^xi SSILK SAh2] a»37lfe 205rm±50nm 2J g?| Old-. ME1 (Coulter) H* AIM 
Diae SA r 37l ^7IM H7IM ^§ftF7| WKM AWStSJD. 

2. pKa 3S 2-OIEe^S^^AIOI^ ^4: =^E|0|e(Hf>)2| OIS 

a. *vm t*s& nEEMeistra a^asj as 

a S^bSOII SB a2f7|7h 5Wa 500mJe2J 2^? SEr^aOII 6g2J MPH, 2g 2J 2-Uiy-4, 

4-CIM«0ESrS(VDM) (Journal of Polmer Scince, Poly Chem. Ed., M 22 3, No. 5, 1984^ 5S, HOI 
AI 1179 LH AI 1186), 92g 2] Er^H HESBaQIB a 20Qg2J om OMaOISSI SBAI2IH, 
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□ BE^as a^s §a*m. 15 «a- to-c mai ?rgti%.o. m±s. mitm. igsi aibn m vsm 
sis 21 iteqWee 5.4 oi3schiai o^e ?hMys uEiaa. 
b. itpii tsstr nasE sssia 'ersaasi as; 
2^&ioiH^Aioi^DiE@^eioiM(ieM)Sf 2twn 

mm owmrnm o\±w^" b e- 2A 21 sus sajss^Ei »»ai?ioi, 01m *i&£ cgiem 

*2| OI^KhM" B 'S 2A § ffl4AI?|H, ' 2SWCHI MS 0WEI0IM6 g?tA!?| ^tSSfSCh. bl±ltf§-™J 
LH21 ^g«J- 2?S»a S*IM 3g 2| HEMA S! 0.2g 2| EQI^fflS! «SiT(DBSA)S SPI*H1. 3 SfeMsS 

sufarsa 4'*mai asisraa. soma s*i2i as imbj ir asimijs hbvsi- oeqsajei e>s 

oj UEHH= OCetS ?hfiy ill 01321 AhEhSl UEHtD. 

C. HPP 4=A]g ^^^135 

&91 2B °i as&a s°Am o\±m**' b s 3.6 «s si^sm, 15 toxmai as gis?iESKHi ^ 

1 «l»Q. aSS Sfl*^.3.5g 2| AIBN § STStf 22 9 21 OW 0|3iaO|E2| g2|g agr 
S MM BU«Hi> 20 S3 Si gSPISKHI VCTc MAI &SSWI §f?AIS££«l 15 -§5? 

Si «w Sirajg: gaQ. SAF37I 4*1 tK«iei BW37I 135nn> 

±23nm 2J 2£S UEfetCF. 

3. 4.2 Olora pKa ZT3 3? = aW2-WQ3i!£g^AIMII)-^i«IISA)2| OIS 

a. ksam trstr 3eem eigsra 2^21 as 

a n, a^gjoji 2gg 5= a^l^h S*l a 500ni2J 2 ^ gE|i3M 5g 2| 2-SK)l£^AIMSMEh 

3SSII0IM, 95g 2| Et$V DfEBliaOIS 9! 240g 2| M10WIQ|0|E°| Efi|AI?|2. 3 

§ li M^?IMtKHI 15 SZJ TOX MAI' N- £ Ig 2J AIBN § W\ S^M 

flpma, 8 Aizwer 7o*c mai a&«ra/d ssssraa. mi omeioim* 23*101 shai 

31 Ol^aE^ s assi-ao-. 

B ^dJi* £71 3A2I SHJIH^Al 3g2|fi| «!§ 

^ssi 3A oj g^jj .gajoj 4g o, -AiAh °^§, 200mg 2J ^Sif SitSroiEaiOlM SI 

ski 2i M^ess s7isiaQ. ma® am stms 5 Ai^sei- i25*c mai ^§ai?ih, u^sl 
s azitM^s, oi-j»*ia-oiB»a'^t!tf-^4'»« : a2i si-aa. arasi iibh «fii ^imi A / 
ssi= .0.35^21 nai7h ^aaaa: ws-*se!- 0121-3 tfua-«4* &s saiHM si^iaa. 

a2i as 

4, ^1 3B 2| Sttn t«!M lOOmg 2| p-l^S! ^SAh, 2g2| gEIAISMCBiaBOlM S! 25mg 2| 5I-0IHS 

m^m ®?mn, n &>§ stms 15 Ai^se.h ns-c mMmt^a. bma ^ tox 7h ne> 21 

2S UEtetD. 

0. aic-im^i!^ nmm t,»sth 4=xis M4«52j as 

££71 2B CHdM 3C 2| ygSWIS A«*j- ffllilSH2, e.-tfAlW2| 4=AI S4«ijS iUAIM 2C 2| 
SUM CO-ei-AI SIZESI-SIIIK ^AIS g£Kajs 14.8% 2| Hfll 159nm±45nm 2| 2JAh3?IM Si 

a 

4. 1.0 01321 pKa# 3fe 2-giMSPIE3a^ad|E(Si02| 0|§ 

a. sns sstr 2?saa2j as 

££7i| s ■•SiSOil aSS SFW S^IS §Sli! 50Chi2| 2 :? SE^3M 4.5g °J 2-^^E(}||^ME^3S 
ai0IM(0ow Chemical Co), 3g2| . MEh3iaiOIM, 92.5g2| Eh^S MEBSEIIOIM a 240g 2| MS 

0WIEII0IS2I StfSS ESISISQ. TO'cMAI 7H*m, 3 SEh±3S. §iS 

S««FSO. 3 CIM, Ig 2| AIBN # S7»fa. 70'C MA|2| SS jia?|MSK». 8 AIZWB!-- 3* 

AI»Q. ^SSra DI^SCTI g5!jOI 301301-. 4=^3 5tt£ S««lg .Oli-fflS"' 6 4 t£ 

b. s«gtrstf 4oas Sd«!2j as 

^Altfll 1A 21 a-§a*ll CHd'M.-^l. 4A 2| ^gsOTS Al-gth 3JS SiaSE- fe^l ^AIM 1B 2| 
BTWad. &2itlM ©0H21 §W AlliSS-W 15 S"S5f.S fe^S DliShTII 4AI gi+ 0 4 

01 SOISa. aSS2| SAe?l^ -201nm±31hm 2| S*I0|E|. 

5 am ^aioi 

■fi tfAIMS 4.5 0l«2J.pKa-a* a"feS-S?l4T 3§M tJ-^tT S ^SOI 0W(dl »g) 4A|g « 
i«H2| a5S UEH.H3 ath. 

A. SESJ d+3M# eSCTU-SS 2.^33 3^321 ai(f*a=4.85) 

^5£7II 5! aSS SS-,az}-7l7f S*IS '500MSJ- 2 ^#E(-±3M 80g °J 

E|?^MEF3i!B||0im, 892J VDM, 220g 2| OliEhs"' 6 I S! 20g 2| n-ti!i!2J SBf f £SA|?I3, 3 B 
EI-^31 iiS § SIS HI, 15 SZl- li MI35ISSI-M 70'c MAI 7hSShaD. ii£ CIAI §f^ *, 
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gfefai g^oi aoiasDi, si §a°j m^eiMas 4.5 dihsohai oe^g s^syg ueh&ek 

B. ffitt a 1-2&K3IH^AJ^E|0e>KHSA)2f t£>\ 5Ap «^AJUHSJW ^30^/* agg *fSe 3^ 

4^1 ^¥E1 2£ StMO ©""Oil 12g o| HSA/ 2g oj HEMAj di o 3g oj soii^Bjgi ££AKDBSA)# *J7|- 
SKQ, g>§ 65*C CHI Ai ^gAI^Eh 6A|?I- ^, 7^£j±g HITfeKQ, 14 AIZ.^£j- 

AI^AI^EK ^S*J- Sfe^ S 0 -^ Stf« IR HEMA S 

HSA 21- Ol-i^oj d>°o| UEKH^ ?hSy 11101321 A^SM UEWO. 

C. HSAM »»» B£raj°J 335 

B £AI0m 4A| B#*JS *T5 ^AIWI 5B2J HE^M ^SltfllM A^hOI £AI0JI 2C °1 «^Qil CQ-BI-Aj 
Xfl5o^20. 119nm±23nra °j SXhB^IM Sfe »W B£^0| 

201SEK 32£ aSBHW SAEICH 14.6 &m °J I2*il£ EIHQ. 

?3tE§ 4^A] B£«£!| 

a *<*j° SohS^ ^Ai£ Btf*!^ o hg £^ ^lohCtt EBB- ^01 ^48 SQ: 

gAIOII IB SJ 0.5% 4*1 Btf*!§ A|S3h L1l£Cil5?|-!x0ilO!M£ SJSom 3 SMI S4PHA|S¥H 2 

AlZh 24 AIZ* S 24 «S*haEh □I^EfS 1 " Q LH2] X|23& U£a?BnW0|gB!- A^t!" 3# Hil 

gas Bw*Bm. ass ^gej safe 3^521 xi 53^011 ai yearns ^xi s£**t 

2J SES0I 24 Ai^ LH0UA1 #&o1 ^OiSEfe UEIKEh 3E1LK £PI AIZWHI SSJES AIS3 

hhj s§ a feEM m§ra astro feroh aaa. Di^ms™ B U21 bai zr 21 aiz^j sskhi 

[DEI- SE£2| A|^2J Zmm UEfcREh S B92| S^5S 4*1 « B4.w*!S DH° A1ZWI 

im IlfhEIAI SfeEfe 3s B £tiOi! 2|fl ^BAISEK EEf# BBS ?HE10) ^}«|LH°J 

HIV^ £0H2l£^Ei AI&2J 32KHI [LEI- MEISK31 Diadnicel l)g ^^5^ StK)! 2iCK SSh°l 

So 1-5^ 4AI^ B^2| Z*£%> CHUtl- ?»7I§PI OAS 

^#Eii(soxhiet) $m?m\ ?m M&sm si- ^s^hs swrach. oi^e^ 11 e s ti 
^i-n, ae^KHi mzmm g^Aiu^s^ iifg oi^m™ 6 s xissj- ds, oi^iii-^'* s lh°i et 

£21- Se^g ^Al^ MS^S] ^Al& ^i^Qi) EjoH BRAIRD . 7I& 01 

?£FA| ^(Igarashi mill)0|EK 0.1 LHAI I.0DI3B AW|2| BW3^|» 9^1 £l*HAfc 5 LHA| 120 BA^ 
01^ 7|7ii^ aBOiS ^BSCh efSLH vAI'S SUA Si UIBSIth Hig^ LHAi 1:5 GIDL BrS 
Si^Wi^ 1:2.5 01 Q. ^SS o h g qi g g £ Af g^ ^ o,q. SSth tWIS£ 0 jgO| ?HEI0] ^ 

aw astigoiDi, i oi3B oms\ hxbjis b^s ^> sicnot stcfe soief. 
onr^tr °«sj ^ai^ e^ ilf: 

SSH^^ 0HSIEI- 
SEH^M M^^(1282) 
2!AIS as? (A II Sun Co.) 

(Raven 1250) 
?S (Regal 300) 

5ii aa na 

^ A1|E£j 4 ;H2J Sa SUM S^XH^ zrzjSJ SUOI CWra Efe^ ^ ^Bg ^H(milllng)AIU^S 

»BM UE^y HfifgOl ^5EI^Ef: OI^KE™ G LHCHI IB 2] 4*1 Bd^ 15 SS« 

Ej 3oog, ^°LH&il »^ 40X AIM3s LOfiL1?feO||0| M 7.56g S OI^E^' 6 LHWI 18% Ail SB 2} 
lOOg. ^15£| sqa SU o h g gj o. xe7 , goj- -p, x { M fi o^ !0j o, QK 
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IS. I] 

jtv» it 3. % zany?:**) 

f * -A- 4$ 4£ *(j =.: "i-^ ^V) 236 - 105 

-a t -b = «s.*r « - <d ( *: <a ) aoo± eo 

i -D <3 =i 3/< 363± 13C 

(4*1 §t»|2| i* 3M2| pKa 3K3^32| pKa ST. 4.85) 

ui2 iw&a; iiAitw i b si 4=ai mim cHdOfl w'a ^Arouse °i 4=ai sa^ 3ob.2 9 s Ahgsj- 21 

1 SI2IS15, S7I I i 21 SU A 21 gait SgSIJI aiJSSLH(4SS E)S aSttaQ. 01 

S2!oH a££! SU2| 2JXS7I 818nm±296nii 2| w?|°i 32.S g^SCI-. 

a ^g2J SU oS A; B, C. 3 0 2| S32J2S u|Bf« HIE SU £S1 E 2) 13 S3 SD SS 
*q=a* 5 I SS?H. ST £ 2JQ. 

E£h a -SU- 45S2J SAe7r'SE=.'dlir33S SU EJAB7I fiQ SfitSDt, QJ?7I, dlBS 

suas-E ^ i thsai ^s.uek* eraos, s i 21 su 4sm a lhai d ^ ais 

7I2.H3I 3-fiT OI^'SSSiae^'MS gSS LEHHAI BSC*. H »S0fl [&EW a=&S *l H SUfi;* 
4=3Q Si»|2| dagei pKa 301 3E! S S3 1U Si P2| 32 

^AIOII IB 2| 4*1 « km MAI0H3C 21 4=Ai2 U^ 0 A 300g Si XISSh L1l2a?Hn(H|0|M 

7.56g CHdM B.8g. S JMtf^VSM fl|2ISf5. &7| I I 2| SU iM'C.'Sf SSI»-»BISS: IS? SU 
M a2'.jSISlD. SA>37| 381no±138niD 2| HS|oj ?J£S ^SQ. 

S7i m*hhi 21^ msoie ejxisj sw e#asi ii omsi-gui s§ du^si— a sa*"- 

2J*»-.«JQ. SEE, ••'□IS : E<a& 2*1) 5! 2AI 28S Stltt Sfi^ EJAh S4£ £t!3.2S CM2I- 
SOI *SS 4= SICK 

1 . see 

2EE= 391 §01 33aSKV/aOS 2f?SE 2£ §2|i!)SA1 §2|=!Q. £ 

71 2EE(IO= i7| 2^(i„)S¥E1 Qhg2h ^01 §2|SQ: 

M ic/(E.A) 

#7i^MAl ; : 

E.= 7^2 2 SfOldl. 

A =• 2^ XSsjblQ; 

2EE^ nSlY SOI ^CHSa: 
Ko= Z n, q, m, 

n, q, m, -fe I SJIH OIS ¥«S| 4= r 
25K 9! OISEOIQ. 

2ES= 9-91 H8f» Oil 2^2*21 .4SfcS'W#S *RS ^S2| SSM ^ 482121 #&0IO. £U 
Sd«!(HI CH§> £S 2EE St= ^ Jell Oil SaSfe Sf2S ^W2| DIME S!/E= oES ^01 
y ^ SiCh 2Sl^ h 4= 2iS 2EE «flS}S 2JAT 01 SE E^ a**SHI"irS OB 

««3j asaoiotsj- tID. 
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2. a» oise s$n 

*!» SUfcjX^SJ 0|=E£ S4BS ?HEA|E1(capa-citor) §EH£J HH§# A»*KM SitS^S 
j>HHAIEtS TiEIOil HISH 3H£, 7|sBa S3S S^AHDIOU £|£I!UH SiWOll 7OTS S 

St!" 37IS(E=V/d; VCtfia as*, d-S ^EI7iEI)8 3 g«r Ali^J *K*£AI g*r*i 

Aiziei oi* ^£(tod)m sase ^eioi aa. bus ^ ^ahmes Ems 8 

El&Ofl S^og gsjaCH, TOO £■ SJ|bflE(Macbeth)TR 524 S£J||g ^SHQ. SXmS SSI B 

uoii pie- s*ja su(f)2j see §*r Aiasi aam as g7re». bu s*r as oigEsq bi§§ 

AIZISJ 33HH C&a 1n(1/M)S EAISSB^ BSSQ. 12^ at! EAIS t c Oil HB& 31*71 AIZNI 
HBfttDL 0|§E m S Wl «B4°BW B3&Q: 
m=(d/to )/(v/d ) 

HERS« Z £ DMHf BOI 01 ^E CHI 32 

z=3nm/2eeo 

#7|*|01|A|, 

n£ «ia §£(n £ 25*C OilAi 0.0101 £01* OIQ)QID|, 

*s sasom, 

Ol^Ihs 1 " 6 °J ^3 ^(e=2.003)OICK 

bu hswhiai 7ia*i aat sat* wei£B se aia ^^»uoi^:iLhs 7,t 8 lh°i 0.5% an)* a 

Suffi, 0.26cm 2J a* 371 «*HM OHjEKMylar)" ES H*B ^BOIAIftaf Ion spacerJOfl 2|*| tfBIS 

^h^i su a^s aEuv ass fl(ceio* assioi bu ail ^seraa. asrs as 

(Kepco) SI BOP 1000M 2^g 3^ BB/W?IS*H 8EEIS 6.1*3 OIL ?|*E|(Keithly) 616 PXI 

a- awiis sais ai*= aoia hb/ebsw mm oM^n am\± ^(Macsym) ibo s^ei 
201 7Mgch *3«e«-^ ^awies ews sed a^«w as su s*r*si s*t ^es a 

IDi Eli 330 ES D JM1E EH TR 524 0}£ m^JWW kimm 71 igD. 

51-71 X BU A, B, C, 0,EgF (HI CHtt 3EE, EJXh 0ISE(«E|- S«) S EfAl iW « 

E(R0D) #§01 7|sejch HQ. ROD £ 3! S^Oil ^*!2iS 1000 SB *\°mM S#AI2!" 1i$Dfl #§ 
HO. 

[5 IN 







•1*3E 




iCCCV, 




10" ,s /obiD-C!ii 




cv/v 








V.aec 




BCt 






L.4 


110. 6 


1.3 


B( -*!•!) 


4. 2 


1.24 


1D3.9 


i.92 




2.-3 


1.2 


•«..5 


1.3d 




3.42 


1.42 


121.3 


1.32 




4.3 




154-5 


•2.2 




1.92 




44 .< 


0.6 



» f jr » 7| $| £ a" * ^ ^ Jt 

e £U(45M A, B. C, 0 5! F)2J XJIEh HISTS SU 43 P E 2| HIEf 145! 

100 LHXI 200mV °J g?|(H SiCfe 31 M S 1 1 E.^E\ ^ 4= SJP-. g ^S2) £U *Ji A, B, C, OS! F 
= 4.5 DlSjei pKa ST# §>S 6h 3ii 4=XI MiT^^S ¥E1 HUHtSS 

E HI SU= 4.85 £1 PKa if *^*J- 4*1 Si.^ £S^E1 SESQ. B SLHS 

20)2.1 5§ XilEh S*H3 £!*» dISS ^Xi SU S» E (HI bloH gj-AI g£(R00) 2f 31 
ttdf e!-S«0| 301 SQL 

B BS2| SU1 DISS^ msi Till 4,361,637 SOU d 1-2^0 1 ^SESI^OilAI & 9S7I£S| 

S4HHI CHS 101 AJSSBICK 
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W ^gmm HEHWAI ^-a^Syl-off) 1 " 23(Dow Corning Corp. Arfll°l 4'EI5 St«ll)2J 1 .5% §2)1 
E5*f 0l*#£S IT 3S(top coating)SH!, aSolSO. 

Ir^gfllM SR2AI7III, SJtJ*f HI 1 Sr5-S(half-tone) TH^^fOfl ic#AI2! Og, 500mi/g£| S 

Ll °ils I £2| MSAIZIS&-510 013^ ORS ArgBICH 0r3!B £U A sL S4Sr2JEh 2 

S*S 300V £ 2?l3££HK]|01±(bias)AI?» °JA|^ 4= SIM §E£ HHSOi UER_rXI S»B ^Sr^ §1 
E# SStCr. 2rSJ21 ?HEI0), ajiflM MU^S^Ei 22Sr.Il, 0h3EK4 If ^SSIM H)Sr2AI2JClg, 
smr£M4Ir££ fll 2SE g 7Hg4tHI ±mM5HJl HI 1 4011 CH*J- 5221- §1^ 52£§ t*? £U 
C S S4AI3 2'2»raD. ttAI. if ^gifll 8R3AI?IH. Sltft? §4 lr3££ HI 3 Wg&m 
iSAia Efg, AIS.KSU B S 94A|?1 22 SKEK 

2mi I 2J ^JIIIS iEIOBCPrinncor)"' 4983 Oil gtfl! 10% E|ErU0r°eS EI^S 3mil 21 AR24AVBI 
0IIH2I AI0IMM 5*r§> 4m\ MOmm SBWM 5lb/aSin 2| SSEI S! 110'C 2J gES §-4 

gaoii chs-km sjsAi^D. fflioia ^bms seiswoot, sa» 401 sajeicx asaoi hoiih 
oil §*ra sf^sp.. 

STS*! 1»«S 1E14£ 3% LH XI 97% EM(dot)2| 150 EE! ^aSMAI £4*f *f£ s Eg yEl 
SREV IS?, AI°T S! OraiEr SU= 2^2) mW DISK* 1.4 2| °^ 4 HES S"4!Aia°D1, M 
B| SU D fe - 1 .95 2| .4 fflEg I^AISEr. SffiT. EU£WH21 EM°I ££2J0I 85 LH XI 100% AK)I°I 
EEHS©S 2?U| = SSg LIEI-yiLK BO£JSE= OH ° Sh2t£0l> OIEI 

MgfiSJ- MU g*T°l giSJEK 3g4= SAie(rub)0)l Xlt!40l- 2i°01, M^U(blocking)0| a 

£ a*|*!qi2) "$1011 7IHIS Uh2rB0L S SS2J §d g*IS dlSSr*! Sffl 471 7ISS 

1 

H|^4 3HEICH ^aOil §§401 01: pKa 4.5 01421 S7|£f£3^E1 SES Ul¥ StefS 

(01 ^ HIV SrtrSS ..aiM SLKHI SfSSIg ^OlttCBOl Sf*^S£ ItXICH 21= pKa.4.5 ° 

.^I HRS fflEICH. ajaOD 2i= SAH Sttffe SS^?3^g ; MU. 

M )%m 210) Al, 

4^1 21 a SLHLH2J ^71 ?HEI01 21J-II a ^7I 2ja| £|J E^2J SEE d|#0| 0,6 0IEr2l 2j3t|| MU . 
»I 1 SrOjl 2J.CH A), 

i5I8^M ORSSEKSunfast magaita), ^M^M g#?(Sunfast blue), SIAIS H 5^ (Benzidine. Vol low), 
?ILF3EI=(Quinacridohe), ?FS gai (Carbon black), S! IIBSS He!(Perylene green)£S 32 

s ^ei deqEi= *r4?»i axi# ^m^m. 

Jl 1 ^011 SiOIA), 

&?\ 2mmiyy &i?tmimwM. &?\ aowm s&E&m warns-a* a 4^1 ?heioi sua 

HI 4 trM 2J01AI, 

4^1 2=r «feoi zmtimm ssw 4 sj= omaiij gsu w\m «ia su . 

HI 4 ^0)1 SiCHAI, 
471 H*T 4 SOI 

a) spnyoesfsa moiEVAi,. omii a onsgrsss 3£S¥a ^eia sm 01421 xmn 

m M§2r2J i-7rg, 

b) eEiAiimiEeiaioiMSf o^3li^ a MEf3ai+2s^Ei dels wwrnim H?m; s 

c) aamiE+saaioiEs ^43 ¥ei aaia Bifais^Ei s^a stj«r£ aiasu. 

HI 6 *HHI SiCHAI. 
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(b) 2-S|OI^A|0flI!011EBH2ilO|E, »KH£«A|2SWHEiava0im, = n 

*4K)IE«AIDIII0}3VE|0I£, gEHWSIMEIS MEIOtanaolM, 4-SH3I ^^Al HI felOfl Efl s . 

aa-i-a. ^lhj sra#, sri ofls&i!- s MMirsorass 7«a 2«s^ei aaja ssa 




R' g H K C LHXI C StfiOIDI; 

R"" SIR'S ^B3J£3 C, LHXI C 732 8TS0ICK 

m i voi 2101 ai. 

pKa 4.5 OlSra STSt!" SPI Be SB^SS ^SE! 3£S flejS d+g 



v=7 



R 2 O 

I ii 

CH- — C — OH 
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o 




- GH' 
I 



-c- 



• OTT 



• CT t 



O O 
fl if 

— o — cj-f-ci/^) — a. — ot> 

: "1 

II I J 

— °" ^ — c:h cf-: — e — on 

#7l40*Aj, 

R'. S R"" = 2|2| ^gSj»S »S2!!. 
BhOIE^AI, 8WAI. LIMS, 0K1IE, 
j«H*BI-. UMS, Elky. JBI^AI, 
«|E||SAI0|ge| ( igitoa, DflSSp 
^Syg UEH.HDI; 

R* S UMS, l_IM!. SSa. a ^SyS^EI d^S 

3A> HjiOIS; 

n, S 1 LHXI 3 2| g^OIEH ; 

-(CH.-j.c- 01 n; 
ib& 1 LHXI 5 2| S40IQ. 

(A) BHwo^Bffe sBiAiamiEaBaioiM. wiEsiid- 9! arsMEfBaaioiMg smt nm 
ekhis .ffliEfsiaioiM. mzm mEmmmm.zm^ma omm mom. gmw-smz.SM^mm 
a MEimni^^Ai a*s»a miEHs^Ai =samii •sEitimra«*4+ 0.5 lhxi 0.6 gs 24 sir 
ais SSttMlS (ii); S 4; 5 Disra pKa g ?ys S7i<yg *o\m stit!- ng (in) ^ 
ei 2^ 3 7H2) omgfet irssi seasj.'sai acrir'«flH Btm siti sssxid eis»H 2 

(Bj i) SttilEW, oiOl'k »/fflE»SS3»£| fl'oi.S S*3« 3§g asa*SH'- MgS! 

« S£2I- Mi!2h O^Sfg £T7|g 9711. 

ii) OBIif S OBEBStfSSiiiEi ^EHgj erggjjf #71 geiAiy &7IS *«AI5I&-37I. 
H i): SEI Aj 1 Dil EF31 aiOl M2f :^;7I OHi <* 5 AI71 ■£ B?l , S. 

iv) wiffliEhaiaioiis^Ei ssa S7i2*2i ej-gg 354 sfe bhs^h a^a. # 
71 as (i) ;sb3s £Wi ai 21 gfgg £t!sis e+tii ; 

onioBgaioiM, wiiiGBiiaioiM, a uiy owie-hoies ass^Et ae«a SBuaa- 
(B) <=m e>§«s¥Ei2i °k§3« s^sig n^m mmgwM gstj-Ais^s-w e^ 
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(D) Al, Ca, Co, Cr, Fe, Zn, &' Zr ^ 3^ 2^ 4.5 0|g2| pKa M ?fe XIS 
#2121 gog 2©3^C| ajehsi g^H|^o, XI B*h£:fc§2J U£ g°J}0|| (C) 
EPOS] EW^S SWfe EM; 3 

(E) BTtl (D) 2| Er^^LHM SMHfi EPIB 5*^, «M£U2| *fl£SJS . 

10 

J» 9ftHH SUM, 

oaassa gss- mmo\ z-m\smM Qwwmmmmi^, 3-o- r oiE3AissBMEHi!aoi 

2-S|OIE«AIW«Qr3Bai0|M, HCHUBIMEISMaoe HBOIM, 4-5H3IE^A|^aH|y(HIE1l2, 9- 

U2i a sere. 



19-19 



